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(57) ABSTRACT

A sensor arrangement 1s provided that includes at least one
sun sensor 1n a motor vehicle, wherein the sun sensor 1s used
in the region of the outside surface of the motor vehicle, and
the sun sensor 1s mounted 1n the area of at least one exterior
mirror.

4 Claims, 1 Drawing Sheet
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SENSOR ARRANGEMENT IN MOTOR
VEHICLE EXTERIOR MIRROR

This nonprovisional application 1s a continuation of Inter-
national Application No. PCT/EP2006/001726, which was

filed on Feb. 24, 2006, and which claims priority to German
Patent Application No. DE 10 2005 009 120.2, which was

filed in Germany on Mar. 1, 2005, and which are both herein
incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a sensor arrangement with
one or more sun sensors 1n a motor vehicle, wherein the
sensor arrangement 1s used 1n the region of the outside surface
of the motor vehicle.

2. Description of the Background Art

Oftentimes, i1t 1s desirable 1n motor vehicles to determine
the direction and intensity of incident solar radiation. This
information can be used to especially good effect for regulat-
ing a multi-zone air conditioning system that 1s capable of
individually air-conditioming different passenger compart-
ment areas ol a motor vehicle.

From DE 195 44 893 C2 1s known a sun sensor arrange-
ment subdivided into four quadrants. The solar radiation sen-
sor system consists of a sensor subdivided into four quadrants
that has a separate sensor element 1n each quadrant for detect-
ing the incident solar radiation 1n the associated solid angle
range. The sensor here 1s located 1n the roof area. However,
such an arrangement has the disadvantage that the vehicle
rool must be provided with a hole, which on the one hand can
make 1t easy for the sensor to be damaged, and on the other
hand results 1n increased expense for sealing the opening.
Moreover, an arrangement of the sensor in the roof area 1s not
always desirable for design reasons.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
a sensor arrangement with which the largest possible solid
angle range around the motor vehicle 1s sensed, and which has
the least possible etffect on the design and construction of the
motor vehicle. Moreover, the sensor system should be
capable of measuring and analyzing the itensity of incident
solar radiation on the motor vehicle as a function of the
orientation of the vehicle without producing overlaps in the
solid angle ranges sensed by the sensors.

In the inventive arrangement of the sun sensors, atleastone
sun sensor 1s mounted 1n the area of at least one exterior
mirror. In order to arrange the sun sensor 1n the area of the
incident light from the sun, the sun sensor or sun sensors 1s or
are preferably placed in the area of the outer surface of the
exterior mirror. Due to the position of the exterior mirror
relative to the vehicle body, a sun sensor placed there can
cover at least one half of the hemisphere above a vehicle side.
In this context, hemisphere refers to the hemisphere above the
motor vehicle from which direct solar radiation 1s typically
incident.

Another advantage of positioning the sun sensor in the
exterior mirror results from the shadow cast by the vehicle.
Sunlight from an area on the opposite side of the motor
vehicle does not reach the sun sensor, or 1s 1n any case
extremely limited, resulting 1n better directional intensity of
the incident sunlight on the sensor even with a sitmple design.
In order to cover the entire hemisphere above the vehicle, a
sun sensor 1s advantageously mounted in the area of each of
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two exterior mirrors on opposite sides of the motor vehicle,
wherein the sensor arrangement 1s preferably located 1n the
upper part ol the exterior mirror facing toward the hemi-
sphere.

In another embodiment, the sun sensors are designed with
two zones (dual zone sensors). If the inventive sensor arrange-
ment includes one sun sensor, this makes 1t possible to sub-
divide the hemisphere mto two quadrants. If dual zone sen-
sors are used on two opposite sides of the motor vehicle, it 1s
possible according to the mvention to subdivide the hemi-
sphere under observation 1nto four quadrants. This subdivi-
s10n 1nto four regions or quadrants corresponds to the division
in high-quality air conditioning systems that allow individual
climate control of four areas in the passenger compartment of
the motor vehicle: driver, front passenger, left and right back
seats.

It 1s possible for each of the sun sensors to be inset 1n
transparent areas of the housing of the exterior mirror. This
allows the sun sensors to be positioned with no adverse effect
on the design possibilities for the motor vehicle. Usable trans-
parent areas include those provided for existing components
such as directional signals, for example.

Further installation locations for the sensor arrangement
within the exterior mirror include, for example, the top of the
exterior mirror facing away from the road, or a side facing
away from the motor vehicle.

A sun sensor with which the spatial area under observation
1s divided into two separately evaluated zones 1s referred to as
a dual zone sensor. Such a sensor normally has two 1ndividual
sensors, which include photodiodes, for example.

Further scope of applicability of the present invention will
become apparent from the detailed description given herein-
after. However, 1t should be understood that the detailed
description and specific examples, while indicating preferred
embodiments of the invention, are given by way of illustration
only, since various changes and modifications within the
spirit and scope of the ivention will become apparent to
those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWING

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of 1llustra-
tion only, and thus, are not limitive of the present invention,
and wherein the FIGURE illustrates a top view of a motor
vehicle with a fundamental inventive sensor arrangement.

DETAILED DESCRIPTION

FIG. 1 shows a motor vehicle 1 with a sensor arrangement
2 1n the exterior mirror 4 and a sensor arrangement 3 1n the
exterior mirror 5. The sensor arrangements 2 and 3 are dual
zone sun sensors, each of which 1s used to effect a subdivision
of the hemisphere of the coverable spatial region 6, 7, 8,9 into
two separate zones 6 and 7 or 8 and 9. As aresult, 1t 1s possible
to measure 1n the direction of the forward 12 and rear 13
vehicle areas on each side 10, 11 of the motor vehicle.

As a result of this positioning of the sun sensors 2, 3, the
hemisphere under observation 1s subdivided mto four quad-
rants 6,7, 8, 9. The sensor arrangement 3 1n the exterior mirror
5 covers the quadrants 6 and 7, while the sensor arrangement
2 1n the left exterior mirror 4 covers the quadrants 8 and 9.
This corresponds 1n an optimal way to the division of the
passenger compartment of the motor vehicle mto the areas
driver seat 14, front passenger seat 15, and left 16 and right 17
back seats.
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The sensor arrangement 2, 3, working 1n conjunction with
a control system of an air conditioner located in the motor
vehicle, 1s thus capable of separately air-conditioning the
individual passenger compartment areas 14, 15,16 and 17 of
the motor vehicle. Independently of this very detailed subdi-
vision of the motor vehicle passenger compartment, an air
conditioning system that divides the passenger compartment
into two areas, namely the driver side 14, 16 and passenger
side 15, 17 can be regulated very easily. As a result of intense
sunlight incident on the driver side 14, 16 of the motor vehicle
1 while the sensor arrangement 3 1s exposed to shadow, for
example, the air conditioning system could cool the driver
side 14, 16 more strongly than the passenger side 15, 17,
which 1s not exposed to direct sunlight.

The mvention 1s not limited to the design shown in the
example embodiment. In particular, the number of sun sen-
sors 2, 3, and also their position in the exterior mirror 3, 4 of
the motor vehicle 1, can vary. In addition, it 1s possible to use
sun sensors other than single/dual zone sun sensors, for
example four-zone sun sensors.

Moreover, 1t 1s likewise possible 1n accordance with the
invention to integrate a printed circuit board with electronic
clements or receptacles with electrical terminals and addi-
tional sensors into the sensor arrangement 2, 3 having one or
more sensors 2, 3. For example, 1t 1s possible here to integrate
a temperature sensor and/or to use an ambient light sensor 1n
the sensor arrangement 2, 3.

The invention being thus described, 1t will be obvious that
the same may be varied 1n many ways. Such variations are not
to be regarded as a departure from the spirit and scope of the
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invention, and all such modifications as would be obvious to
one skilled in the art are to be included within the scope of the
following claims.

What 1s claimed 1s:

1. A sensor arrangement for a motor vehicle, the sensor
arrangement including:

a first sun sensor disposed on a first exterior side view

mirror of the motor vehicle;

a second sun sensor disposed on a second exterior side
view mirror of the motor vehicle, said second exterior
side view mirror being disposed on a side of the motor
vehicle opposite said first side view mirror;

an air conditioner disposed at an interior of the motor
vehicle, said air conditioner including a control system;
and

an operable link between said first and second sun sensors,
said control system, and said air conditioner, said oper-
able link extending from sensor positions at an exterior
of the motor vehicle to an air conditioner position at said
interior of the motor vehicle.

2. The sensor arrangement of claim 1, wherein said sensors

are dual zone sensors.

3. The sensor arrangement of claim 1, wherein a monitor-
able hemisphere 1s subdivided into four quadrants by the sun
SEeNSors.

4. The sensor arrangement of claim 1, wherein an addi-
tional sensor, a temperature sensor, and/or an ambient light
sensor, 1s integrated 1n the sensor arrangement.
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